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Abstract

This contribution reports the experimental results of test 1.2 of CE4 Subtest 1. The method employs HM4-style QP prediction with reset to previously-coded QP in scan order at LCU boundary. The experimental results show that coding efficiency improvement of the method is 0.1% for AI-HE and AI-LC configurations and 0.0% for other configurations, compared with the AVC-style QP prediction.
1 Introduction

At the last meeting, results of CE4 Subtest 1 on QP coding [1] were reviewed. Among spatial QP prediction methods listed in CE4 Subtest 1 at the 7th JCT-VC meeting, the test 1.3.c (JCTVC-G067) method [2] based on intra prediction direction and prediction mode showed the best R-D performance. However, two major concerns were raised on: (1) adaptability to rate control to avoid CPB overflow and (2) complexity. JCTVC-G1028 [3] was then presented as a solution for those concerns by introducing two conceptual modifications into the test 1.3.c as follows.
· QP reference across LCU boundary is prohibited. This concept is included in test 2.3.c (JCTVC-F332) [4] of the CE4 Subtest 2 at the 6th JCT-VC meeting. Previously-coded QP is employed for reference if no CUs are available within LCU, i.e., if the current CU is located at the top left of the current LCU. This modification introduces LCU-level adaptability to rate control requirement to avoid CPB overflow.
· For simplification, prediction mode dependent QP prediction, which is 2.3.f (JCTVC-F300) [5] of the CE4 Subtest 2 at the 6th JCT-VC meeting, is removed.

CE4 Subtest 1 [6] was then again established at the 7th JCT-VC meeting in order to evaluate the performance of alternative QP prediction methods including JCTVC-G1028. This contribution reports the experimental results of the test 1.2 method where HM4-style QP prediction is employed with reset to previously-coded QP in scan order at LCU boundary.
2 Algorithm description
Brief algorithm of the test 1.2 method is described as follows.

· If the left neighbouring quantisation group of coding units (QGCU) is located within the current LCU, QP of the left QGCU is employed as the predicted QP.

· Otherwise, QP of the preceding QGCU in scan order is employed as the predicted QP.
Figure 1 illustrates QP prediction of the test 1.2 method.
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Figure 1: QP reference relationship between QGCUs.
3 Experiment

3.1 Setup

The proposed QP prediction algorithm has been implemented onto the base software for CE4 Subtest 1 [6]. Experiments to evaluate performance of the proposed method were conducted under the CE4 Subtest 1 test conditions, with all applicable MinCUDQPSize values, i.e. 8x8, 16x16, 32x32 and 64x64.

The computing platform used for the experiments is shown below.

· OS: Windows 7 Professional 64-bit

· CPU: Intel Xeon X5680 3.46GHz, 6 physical cores x 2 CPUs (12 cores in total)

· Memory: 32GiB

3.2 Results

Tables 1 and 2 show the summary of experimental results. The brief summary of complete results is shown in Table 1. Tables 2 shows the summary of experimental results with MinCUDQPSize equal to 8x8, i.e., with the mandatory configuration of CE4 Subtest 1. More detailed results are shown in the attached spreadsheets.
Table 1: Brief summary of complete results.

	MinCUDQP
	BD-rates

	
	AI HE
	AI LC
	RA HE
	RA LC
	LB HE
	LB LC
	RA HE-10

	8x8
	-0.11
	-0.10%
	-0.04%
	-0.05%
	0.01%
	-0.05%
	-0.02%

	16x16
	-0.04
	-0.03%
	-0.02%
	-0.02%
	0.01%
	0.00%
	-0.02%

	32x32
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	64x64
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	
	
	
	
	
	
	

	MinCUDQP
	dQP code amount ratio

	
	AI HE
	AI LC
	RA HE
	RA LC
	LB HE
	LB LC
	RA HE-10

	8x8
	-2.63%
	-2.93%
	-0.72%
	-0.60%
	0.23%
	0.42%
	-0.63%

	16x16
	-1.80%
	-1.82%
	-0.39%
	-0.37%
	0.08%
	0.21%
	-0.49%

	32x32
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	64x64
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


Table 2: Summary results of test 1.2 against test 1.1 with MinCUDQPSize equal to 8x8.

	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A (8bit)
	-0.1%
	-0.1%
	-0.2%
	-2.6%
	-0.1%
	-0.1%
	-0.1%
	-2.9%
	　
	　
	　
	　

	Class B
	-0.1%
	-0.1%
	-0.1%
	-3.0%
	-0.1%
	-0.1%
	-0.1%
	-3.3%
	　
	
	
	　

	Class C
	-0.1%
	-0.1%
	-0.1%
	-2.6%
	-0.1%
	-0.1%
	-0.1%
	-2.7%
	　
	
	
	　

	Class D
	-0.1%
	-0.1%
	0.0%
	-2.6%
	-0.1%
	-0.1%
	-0.1%
	-2.8%
	　
	
	
	　

	Class E
	-0.1%
	-0.2%
	-0.1%
	-2.1%
	-0.2%
	-0.2%
	-0.2%
	-2.9%
	　
	
	
	　

	Overall
	-0.1%
	-0.1%
	-0.1%
	-2.6%
	-0.1%
	-0.1%
	-0.1%
	-2.9%
	　
	　
	　
	　

	　
	-0.1%
	-0.1%
	-0.1%
	　
	-0.1%
	-0.1%
	-0.1%
	　
	　
	　
	　
	　

	Class F
	-0.2%
	-0.2%
	-0.2%
	-4.6%
	-0.1%
	-0.2%
	-0.2%
	-5.0%
	　
	　
	　
	　

	Enc Time[%]
	100%
	101%
	　

	Dec Time[%]
	100%
	100%
	　

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A (8bit)
	0.0%
	-0.1%
	-0.1%
	-0.8%
	-0.1%
	0.0%
	-0.2%
	-0.8%
	0.0%
	0.0%
	-0.2%
	-0.4%

	Class B
	-0.1%
	0.0%
	0.1%
	-0.8%
	0.0%
	0.0%
	-0.1%
	-0.8%
	0.0%
	-0.1%
	-0.1%
	-0.8%

	Class C
	0.0%
	-0.1%
	-0.2%
	-0.6%
	0.0%
	0.0%
	0.0%
	-0.3%
	　
	
	
	　

	Class D
	0.0%
	-0.2%
	-0.1%
	-0.7%
	-0.1%
	-0.3%
	0.0%
	-0.5%
	　
	
	
	　

	Class E
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Overall
	0.0%
	-0.1%
	-0.1%
	-0.7%
	0.0%
	-0.1%
	-0.1%
	-0.6%
	0.0%
	0.0%
	-0.1%
	-0.6%

	　
	0.0%
	-0.1%
	0.0%
	　
	0.0%
	0.0%
	-0.1%
	　
	0.0%
	0.0%
	-0.1%
	　

	Class F
	-0.1%
	-0.1%
	0.1%
	-3.0%
	-0.2%
	-0.1%
	0.0%
	-3.1%
	　
	　
	　
	　

	Enc Time[%]
	100%
	100%
	101%

	Dec Time[%]
	99%
	99%
	101%

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.3%
	0.4%
	0.1%
	0.0%
	0.0%
	0.2%
	0.5%
	　
	
	
	　

	Class C
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	-0.3%
	0.4%
	0.5%
	　
	
	
	　

	Class D
	0.0%
	-0.4%
	0.5%
	0.1%
	-0.1%
	0.3%
	-0.6%
	0.4%
	　
	
	
	　

	Class E
	0.1%
	-1.5%
	0.8%
	0.7%
	-0.1%
	-0.8%
	0.0%
	0.4%
	　
	　
	　
	　

	Overall
	0.0%
	-0.3%
	0.4%
	0.2%
	0.0%
	-0.1%
	0.0%
	0.4%
	　
	
	
	　

	　
	0.0%
	-0.3%
	0.3%
	　
	0.0%
	-0.1%
	0.1%
	　
	　
	　
	　
	　

	Class F
	0.0%
	-0.2%
	0.0%
	-1.4%
	-0.1%
	1.1%
	0.3%
	-1.2%
	　
	　
	　
	　

	Enc Time[%]
	100%
	100%
	　

	Dec Time[%]
	99%
	100%
	　


4 Conclusion
This contribution reports the experimental results of test 1.2 of CE4 Subtest 1. The method employs HM4-style QP prediction with reset to previously-coded QP in scan order at LCU boundary. The experimental results show that coding efficiency improvement of the method is 0.1% for AI-HE and AI-LC configurations and 0.0% for other configurations, compared with the AVC-style QP prediction
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